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inhalation. measured doses of a therapeutic by 

elective of ^ wor^T;?^ ^ ^ ^ » 
aerosol delivery devices i B ° f the BOSt P°P ul « 

^»ler (MDi,,^ lcn "J* *">P*"«t-drive„ metered dose 

-ch actuati^^Ltrj ZllT " ~ 4 — «- 
0 medicines, only a smallt^L * US6fUl f ° r 

Slivered to the lungs ^et^^ " ^ ifl 
dosage leaves the d^ice,^ l^TI ^ *** ^ 
of the propellants, causes J* imKmMm evaporation 
stic, to the bac* of Z t^Tt J? T^* *° *»* 
-ates a local concern ef dl *"* 
eventually swallowed £T !f ^ ° f whlch 

- -ot spot- and ^IT^ ^ ^ 18 
development of fungal infect^ ^Z^T^ "* °* 
broncodilators, for instance 1 f ^ ^ 1 ^- * ith 
to unwanted systemic side effect ^ Ca " ""tribute 

tachycardia. errects such as tremor and 

MDI's also reouire a h» 

tart, especi^ infMts , J^i' P 1 "* ntS ^ o, tus 

™«* "»ve l.urpo.ea £^ ^ °< ^ 

th. patteat. a. p,.^ rj?"" "* <=°™>"ional HDI 

wovid. „«„ ^ t ™ srr r o,es ° apacer » " *• 

*™Plet evaporation prior to iah., „ MGed f"W*Ot 

cine at the back of the throat. 
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"though spacers do c«*«ns.te (or _ of ^ lnadequaciM 
^conventional HDZ. it has b eM found that , o rL e 

^.L"^ :' h ° Ve ° rtlMr ^ »- - the throat 

2d!e^ t0md "** °° ly «K^'i»"ely 8. of the 

ZT-l " *• interi ° r « «» >-» »«* conventional 
«* .. Approximately u, * the medicine reaches the long .hen 
it Is equipped with a spacer. 

in .. . ° ther W " X ™ *" the art have attempted to provide a 

22? r° of ■ * ^ ^ »— ^e™, 

*ch d„ices normally rely on a burst of inspired eir that is 
to that the fores o, inspiration varies considerably (re 

T t0 MtiV ' t< ' mit - Dra, = have m„y „ f the 

lT?r s ot w>1 "' *■ « ^ »«- *■»» « L 

P«iol. dispersion and the impact at the W of tj throat 

nave disadvantages sob. of vhich are cited above. 

neb,,,, w ^ ^ ^ have refined aqueous 

nebulisetion delivery system. Although ^ „ 

»i rjr^r"" 0 " — — tbT^ 

hdi and the DPI's, «„, y nobuliser. provide a lo. velocitv 

decision of dosage delivery, hove**, remain, a serious 
problem and it is difficult to deterge ho. much meaiLent 

^C ll.:; " CelV ' d - M ° St MtaUlOT "•«•«• continuously 
3. 222 22*2 ? """Nation. Dosage is dependent on the 

f22L °' MOh te ™ tt - ln """^ to breath 

frequency and duration, the flow „t« • 

the breath th»r ). .. J ' " "trength of 

oart^ , fr °" * " ebUll " r ■*> «««* the 

P«tieXe size of the dose inhaled. Jte patient's inhalation 

35 IZlT * W ™ *»• reduce the pressure i. th. 

hand .ill ^ nebul lw . » Mak breath, on th. other 

hand, .ill dr.. insufficient medicant fro. the nebulizer. 
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issue, 0 -; 98 i 7 " D - S ' 

, ""thpiec., „ ^ " tU ™ 13 t» . 

» Sector and tW „. .^T " lbreia 
°"> »*l«t durin, , ^Z J ' T nebUli ^ to 

~ the n^ lser r Uent ' S ^ «»«•» 

heretofore ° S 

amount of 

•^mcenuy, contrite *-» ~ ~7 

■"■"icetion of Mg „^ :r I d " a '"- * a 

» =y=l. so that the »""« of the hre.thi,,, 

" « « the device, vhi^ is ^ bre " Mn ' <«*«» int. 
» Prov lBion u Ma . on ^ °™ -teobes 

""■"•"l ih the cheeber so that 1Mtly the 

* Nation preset .^on.?!* P" 1 "' "Wide, 

' -" Produce, r. cmbll> , ntly .^/Llt' Pr ° t * lD 

xs therefore i^ort** that lo. TIT ^ « 

""very dev ice be reduced or"L J"""^ «■ 

•kould be aerosolized ,,^ ,, ^ Wlthi " the device 

th. ^JT^Zll^ ^ — l Ma 
Pr0tel " <™» should further bT^TT V " ^ deTloe - "» 
^tion, Which pe^r^ It to °" * rtl «t u«er 

"«ic»l«, protein dru,. 'h^lToT I » 

* Sh ° U1 ' 1 *" «W«.ly di 8t «ree d into 
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small particles in the preferred 1 ^ to 5 ma size rana* wM.„ 

iTT Uaiiy denvered to " n* 1 * 

longs The amount of protein drug delivered to the patient in 
each breath must also he precisely measured so that £e t^al 
b d a °7V^ can he accurately controlled. Finally itv m 

rlLd f 1 T 61X19 S ° ^ tte nUBber of ^aths 
a r c ^l d °! 3 9iVen Can * reduced, thus increasing 

10 " drBducin ' the ^1 time required for 

10 administration. 

type of JL S * J*!"* NOS * 4 ' 926 ' 852 "* 4 ' 79 °^5, descriha a 
type of spacer- for use with a metered dose inhaler The 

ZZyTl 3 large -** re"v es ^ 

TrtVT: " *"» fr ° B 3 ^"-t-driven drug 
'852 and ?3 05 I !" 5 '° 27 ' 806 ' 18 8n ^«ve»ent over L 

deJlLf 17 " m " °" "» "»»«*i=ce. «, 90/0,35! 

isrs^r *- • — — - — 

pr.deter.iMd volume of , * " a . 

be form* fro. . i ianld , y - *** <"»P«sion My 

— , or from a dry novdei- 

xzea aosc into a chamber which is initially 
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»ith the .«osoU,.r»t^T «-W«~«t of the eir 

»»P«ded »ltu» the chamber kT aer<> ° t ' ll2 ' >d ^ 

"Sequent lMal.tl. n JZTl ^ avaIlail « 

» -.P. fro. 2 ^1™°'*'™''°* Mt « 1 ' 1 

After the 8eroR „H ^ «»iu>er, as discussed below, 
to the cha««, ^ ^ X^T" h " "~ *«-*«« 

.b~t „„ ^'^t typical 
"ret Inn,!, ^ • m thl. vay, the patlont on 

P-seee through thTl»L f ™ *■ 

" "P-ted M tanj . u « cbMb « "Mart. »y b, 

«lther fro. . limld „ the Mdlcaent, 

-outhpi«. toc receTvCthT^ " "* *** "* 
Version device. ^1 M »t ttOB ^ 

«- Aspersion « connected to 

-dic«ent wlll flov I™ 7 that the ^oli 2ed 

wiU be at leas; as lalT ' "* V ° 1UBe of the 

volu-e o f aerosol^ aed^^he ^Tf " 
dispersion device. Vs^liTT ! tra,,rt «»4 ^om the 

llY ' **■ volume win be ggmtn 
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" ° 750 ™ des=rli »0 above. rhe vol™, of 
aerosolized w lcJMlt wlll * 

5 to 750 ml when «,„ , * 1,1 *** r,u, 9 e free 50 ml 

disposer ^ i» a dry povder 

a, internal nT^C"^ I"' 

chamber without- ~ ^.i , . p TO air v *thin the 

*=»thpi J «t.™ t T, " edl0 "« t ".e 

cylindricar a L P r ferrBd ^ iS »Hr 

^jfXAJiaricai and is connected fn f hA , 4 J 

tan^ially disposed aeroIolW* ^TT °° f"*" * " 
the cylinder the mouthpiece ^17^ ,7 °°* 0t 

end of the cylinder ^ l0cate,i at the opposite 

-blent airTlt" 1 ° hMlMr - * «~ •"•"««» - 
the patient ^ftZtZZT^ Cyli '^ 1 " 1 — 

breath in sSJZ?, * edlca ~" t «* thereafter 

^ioTof'te^Telfi" *" 
aerobe. ^c^^ZZ'ZZ ZZT^r 
father into the patient-, long.. ""Ucament 

valve S tru^elL p ^L ' ' T 

chamceT: L ch77 ^ * lMt " " «™ the 

dispersion «, lnter *°r of the chamber, to restrict 
-.uCLtitr 0801 - — - ^rov. 

„„„„„ 'Ornate preferred aspect, the dumber i. 

generally oyliMricl with an «l.lly orIentel a eroeol TnL 
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^ « * ^T^ 1 -' * loct«. at th. 

»«— th. iWso T >««e i. loc . ted 

result ih 

*«* » constructs h " k. ^ tMnirt °>* "erosol i„l.t 

»• further Jcludas "L T * " Mlo) *" . 

P«i«t 1. to * J"** 1 "* the .outhpl.c., th. 

«« »»thpiece 0801 «*» « 

In another asoect- „* *-u 
apparatus tor pro*,,,!™, „^.°' ^ fam**.. th. 

amount 

^ produce the desired sin Qle 1 dlSpersin * in order 

-id d 0se6 to ^ cha ^ ln91 ; e do c ses ° f Md deliver 

» ^r tix^g tte actua „ ~- — oontrouer .nay 

means 

"ntroum, th, amount of L °° Vn "°' « ■MM for 
°«l*er. as ».u a, . ZZZ. ?*'* *" ° 
»»Mr Of dose, de!W 6 Tr C °" ,,tln5 
""talar period of Z l '" • 

" ^« • .icroprocL.«' M n t ttB """"^ -y 

to °>« Icropro^sor 4 ^ *•»-*»»» !*«««.,. 

^ ^r^-.-™- -.pri.. . 
•olewld wave, „, „?. „ . valve, sue, M a 

" — o» Md off J a Jl^- *"«™«ve ly , th. tlM r 

«ir deUvered to the ^TiZZ'T " -»unt of 

" Mch » 1 » actuate. ^LS.^ * " tatt. 

•Prt»9 or ^ driven piaton to 
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deliver a specific amount of ma «. 

a metered valve which T\! controller could also be 

propenantTL^f ' 8 fi *«* ««W liquid 

5 -tted dose i ^; i ^ PerSlng d6VlCe ^ ' — « a 

5 are Pam^;^^ ~- ° f the present invention 

-* as poiCi;::^ r mue 

loss of the drua in «,« w Pr ° teins ' to » P^ent with minimal 
device providTL a ^ and 

dosL,^ L J" 7 *«"verv of 

equipment F^a^T r6latiVel7 ^ 

ability t^ thTtotT/' 
controll^ the^ 0 ^STi*"^-' * 
-ount of medicament in ll TJ " * C ° ntro11 ^ the 
and device of theses" t T ^ *»» » et hod 

-atively oo^IZIZT:^ ^ del1 - ° f 
^uce the amount of ti»! ! »^ca men t i„ order to 

^ deliverTT! total d * 

when usinriy ^d« il 0 " 96 " Particularly 
g ary powder medicament formulations. 

gm^SCTffTrp, OF TUgJBEftllsgfl 
invention; " * ^"^^amnatic view of the 

holding chafer; " & dia ^ UDaatlc «™ -sectional view of a 

Fig* I i! 8 diagraBMtic 0^ the holding chamber . 
4 is a cross-section along the l ine 4M of 

Fig. 3; Fig * 5 18 a ~*~^» along the l^e 5-5 of 

-ges of Iptattn" Zl "~ the 

- di 8pers ^ d^dt^ - - - 

*f*m3 constructed 1» ~ j""""* tawUttc «,« used i,, 
present i^UoT ** PrlnClpleS « «>« 

P««nt Lentlt Mr0S01 d ' UWy "— °< 



Wg. 3; 
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. fcinsnmen 



»«e*ul for teX 1Vttln - , „ U / Ce °* tne Invention are 

5 *■»<>. Particularly for ^" , "* lUm ' to ' *■«•*•. 
*• The present to^j! d ° Uvet * <* *»• «edica»ent or 

— Polypeptides, where ,„ lc Z" "* " protelM 

« 9reat concern. d « 1Iv ="T and „ inlatM loea ^ 

" =«Prl.e thT^^rZ""" — My 

-* contain, the ° " * rMn - ' — ™*r 

15 •«ioia* ly ca pturM ' "« ' =»«ber that 

.«o..li,«, p^^t *" 0Ml «- ".Intel, the 

• the .eroeir ^ a eiTT M °" ' «*« *• 

•Mectivel, Metributiw Z' thereby 
««.! reoion o, thTi^. to the 

— « tlV^lT* ^ a prelected 

° velocity Zl Tn ^ZZ* "J"'* " — * 

5 °" "o"" producing an .LIo? * ^ °* W 

*«*>1nantly , to 5 " T°, Pnrticles that are 

« the „. bolus KU5t " addlMOn ' 
i»Pir,tory vojuae, pr. t Jel^l" tnCtl °" " • 
9,. .onrces ^ b8tMen "» to W» Suite!*. 

i» M «ir compressor vith a tw ► 

^ati„ g perio, of Z ^ C °" tr01 
"-prises , t UaBt * *** «-P«ssor (where the tiner 

««— h«,Lxr " of mi " 

S) a compressed g.» cylinder vlth . , , 
M oontroUed by a Umt; Mta » 1 " valve 

3 ) a liquid propellent Jin. 

-Poratio. L^ r . ' —** ™iv. an, „ 
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«) a spring piston punp; and 
5 ) a pneumatic punp. 

' now to aw,, 8 ^^'V 

rates in the ran™ / r that operate with airflow 

« »«buliMr. m. pr M «„t wl, MU,eno "l« S«om.try of the 

- » -UM ln the Jo^LZ' ; voluaa th,t 

-•troll** th. m Bource t o d * ^ ™ ter - " 

20 prMoorirod „ s 1et generating an aeroso!. A 

»«rv.. to *Z i" P n T ' ^ tUrb ° le,,t W "» t*t 

™»turl ejector, .» sho™ ln rl ZZ" Pl " m ' zz1 ' »«* > 

» <W« of Power .Ixer t™ " " 9 "' '• *" of tu, 

•my a faction of the eltl ! T ' l °" thr ° U9b «» 1= 

«. «— .^ P :x: lit *■* «*• ~- 

scarce. ««"™r«i f^, , ^ 

^ Produce a ^Z^J^JT* -* 

diameter nozzle i M . J. reservoir. A 

• — ..«, j cc:t *? u « 

•eeepteM. duritl<(n J" r ' ° rder to «W«v. an 

is PSi5 T::z:7;z i zr™ p — 

». -um i. . holdlna c ^ r th " " -a ~« to 
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««i>^ « PP ^t» 0 = OMt ^L , 5eMr * Uy lndi ="- « 

Principle, of ^ , ctM *» •<«««« »ith the 

5 — source iH^^ — * P»«red by .» 
«W*-U» m the tora 0 // r ° VldM for a controller, 

- contro! J^o IT" lt " MO '" 

<W Hod.! ^ „ <^ » ^ MW h, Hotoro!, 
cmaitleB ana u,. on-bouT™, tos °-<="P Perlphera! 

*«»Pod 13 via 16 . *** «*. fro. the 

« outpot port. ind lts ZcuZT™ " * Polity 
umterrtood as the c™, ™ ctlonl »» ««1 be aore fuu y 
°* """Ponents of the w,„ y 
"toypod 13 hae .!» .„ T? " v * ntIon •» .Merited. 
» ^ *•* that are lBport „ t to 

control!^ the ^VTZTZT' " ^ * 
P«™1»» the slM „ ™ " »»Pr« B or » u t^ „ ^ 

Programed so that . . ""TO*. 12 Is 

■ 2? ot ~* — »„:: r;; f ^ vm * 

*««t the desired ei M '7„" OM1 of the 

»**» Mb ie "P»ff counter actuator" 

""'P'* U» 38 for . 13. "* ™»«aaor 22 »i a 

-os. or bolus of a .edicaJr ^f^*.^ 

" ohao=. fro. oo to oT th ' " "» 

"J" -* »*«tional acUvau' of^s Vl " 1 " Cr "" * one 

" 1U ««- activate - P.«ent 

prescribed nutter of pj f «:; ^ to " mtU ^ 

-«ts m occurrta/tnTtiT T" ^ *' 

^o "cau*^/^ °' of the a 

xs preeeed «,lch „„„ 
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enable ^T^T " *" 

scroll direction L " " * ""^ hi " or >'. Reversal o, 

^-ck/MlMdw button . ^ "* a 

<— « a 6 ^ 0 71 6 ;' d * M "ter the aevlce is 

autoptical* IZll^Z T. * ^ *» l 
" «*W.y th. actual t<» , " * fter "» lMt >»» t. 

"vice i* a c^Ltl k °" "* dlSpla '- the 
t». use en. tTTT" "* * — ^ <*ri„g 

Air"r OT e ^ VieU6d b ' "—""v 

**er ,0 » 11 ™«ted to . nixer ... 

« °»ar type of nluzer tl 2 "' * « 
**• dry power dis^eTTe "** » 

" -ay optionally J fi-t TV^™™* "* fP °" «1T 
. desiccant m^r " S t 3eCted *• ~"*acin, niter „ 

' - oppressor ZuUT^lT " ^ ^ » « 
"■"•Pressed. j„ eItn „ CM f ""^ "»*>« the air is 
Preferably be i„ „, ° „ I """""^t or drug will 

an'aercd^o^e 0 i? tt r 1 P " rtlCUUte ' 
i. taovn that particles L » n t °a ^e from 1 fa to 5 im. » 

Slivered to th. alv eol ' „ ° ™" ™ -* ""ciently 
™ alveolar regions of the lungs. 

mustrateTln^T » ^ ^ """^ - 

Port W which recoil r^rjr" 16 "° in ° 1M °- ' «" 

*. typically a lyophm 2 ^ , " p0, " tor 

la drawn inL disptsi™!^ " POl "*»"' te - P»d« 

-mce »o, introduces" ^T'" " * *** *™ «->e 

■"Taction of arroT™ ^7^" , " ln "» 

P-iaed by a separate 1 ««* ^ - 

9as cylinder (not ili„,»„»„, ' *> °r an air or 

"laparsion ch^ber „" I r " Into th. 

ar 204 .her. egglo«r.te, of the power are 
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br ° ken ^ to smaller B i zes vithin th 

- - - It; oTr " ot , a ^ «~ 

5 « air recall " lth ttB ^=«ea 

—«>*. wferred to „ """"""or 22. „> is deflnM 

10 

to trL"^ 1 ^' teV * nU °" * «*• 
« Into the ch«ber 42 IT? — *—* the 

*> -tail*.* eo ^ J*""** Such losses wlu 

15 -MtaMt deliver* " I?" " bmt ' n * «**t of the 

transferred. ^ «*» Mtlrs voluaa ha. ^ 

~»— . .or. Prw^." 1 ""^ "» ""1 «»1» 
«■ aeslrable since th. Jf f 704 - lo v losses 

» ^ced into ^ -«•* « <mo .hich My „ 

°»» the Bhlch ^'".^ 1- -exited, and 

valued druoa. ^ p XL^ y ' r" ~" >— * 
significant over ti,e stia ^ f l P ° lyPeptld «- — become 
5 aerosol dispers.'^' *• 'o deliver a 

the concentraSoT:^ ^ *» -11 
Wtb each breath, sue M .h to the patient 

liable since they rl T " l0 " aoM ' M «• 

i -— - total a.iT: i :ie M :r i :' dru9 ' *» 

loss of aerosolized J£ " treatment. 

■HiaUino „l* in , betvee^LI !^ " ^ 
-placed air as the^h" T, IT" 2 * t and £. 

the aerosol trt^ J£» ^ «— 
the-displaced air .ithln chX ^ catl"^ ^ " 
signing the chamber 42 a.^ t T * Ptoperly 

^ — "I into th. chafer T* "°" »f 

particularly preferred 
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geometries are iliustra*-^ i 

1- -re detail .1^. " M ™ as desert 

— that a STiT^T \" aUalble SlW1 " BUl ilert *»• 

children « P C * 4 - S or 1» the case of mu 

» 1. "-Posed acrj T^:™ 48 ' 

"tar operation „ f co»prat« j^L ^ *— —fU 

formation is coaj.kte 1^ " U " that boiue 

» »— *»d the Zotoce,^: " ^ "~ ^ ~* 

- ^ „: *—« — 

of mrwuw ^ "> th. pr.acribed nunber 

» ). are recorded «„,T T ^ Sl " (til,e f <=°»Pree.or 
<^lar on la,^^"™""'"* " ' ""° ** 

»-t ae«, i„ ^ chanter 42 i. 

-prised *Z? llv T f " 2 " a ' ""-to* « I- 

transparent **" 

Elation ^ a AltTtTJ" ""^ Vltt " 
1«— tub „. L b ° tt °" 58 13 « at^spheric 

connector fitting* 7Q 72 *° """"Wc"! 

«0 connect th. ^IV^ll'T^'^ ™* 

««» «• K. fitting' . M. «2 

«. ia . ^T a :z\rr:i:::r™ mit 40 - — « 

" o^ed bataaen usaa Tb^ uae o( the device and 

Prevent ^ZZZ'Jr, 2 ,' *° '"^ " ' ™"« lo «» 

«o«, or lt nay 1 ™ CODtri ' 11 « i * hand H*. a stop- 

'^"icauy controlled b, th. MCO .Tao 
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"» f-gent!.! aerosol i^l ^ ^ «— I inlet pert 104 
» aerosol ais^^ ^ to a 

«« Pattern, l 1 "^^ — • vortical 

«rosol »1 U aiBplace alr d ^ tl '"r 1M - entry „ f <„. 

"0 (typicuy * 1M "» "tared th. 

l«»l»g a -butter- o/aiT* ««"»UY Mllina the chaID , r 

f™"* ambient air ^ uo f™, ' 1» "*ie»t alr 

1« Intro**** through port lw ° f «- th. aeroeol 

«*Pt that an InleTtoL u'j ~* *" chM,btt »°. 

««««. torain, . £° *• 

di "P°<«J about the 1M M rl »«»«ure. 124 ar„ 

*• to im^t 104 ^ «.!«* air inlet « 8 

" 2 f«tl.l .outhpil l' 3 "'""" 1 — « but 

MMcanent will rater th™ t ' oer "Wolizacl 

Mentally acrCXet-t ^ « — • 
»«• * .Ovanta,: \ f T** — 

•*» t^toorop halo. o t ^ 

W1 ° f "~thpi.ee 144 M they 
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cross the chamber Thu« i 

mouthpiece „4 viU be ^LT f ^ Bedicainent through the 
Provided to permit^ ^ *~ ^ *" * 

the mouthpiece™ . " through 

5 h< , * PrBferred chamber 150 for use with * 

dispersion devices with ^ powder 

Bamtained »ith its axi. „,< ~^ 50 " 1U 9«uurally be 

an aerosol 

«» a. baffle JTi. T t0 **" ««« <* 

152. a,. „_ ° rleMed **»<«rdly to«rd aerosol 

1U "direct the ^ J™ ""^ " P»ferrea mim lt 
creating . reclrcJTtT T *"»>»■«. 

■ Perforate r ^ *— ^ 

-*t also «„ VBe IZ'J T"' C °" eS - and «*• 

«. ««. ^ ^ rxtrjcrr ^ 

zone within the chamber. lnltlal «wtain»ent 

^"■911 the »uthpiece lsT7 , ViU lnhale 

»*lent air i^t 15 T »"« air through 

mrat. the liiti.1 ,„ . lMl0 » « «lr hut 

•ir through the inlet ca„=» , ~7? °' Mt *y of anhient 
UP! »hl=h „m J£ ;: 8 B V TO f ical C- Ulustrate* „ „ g . 
^ raaically out^l T^** nicies to 

* carriea .pwar a ^^e^crL lMU ° M ^ « 

the periphery"' r^^^''""" 1 " ^" 
of the chamber iso. ^ ^ interior wall 
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5 ««fl. 156 can act as a -co^T. " 1S b,UeTO «»* the 
»««<=a.e„t p«t lclM contain, the 

»— tti., alr tlov «• the h. t£le ^ 

— "ratio. ls achie J^lt " "*°» «•»• ^ 
•arosoUsed partid.- • 1 "Staining the 

» «»«**ntly t»J£ i^Lf" »"> *. ahiuty to 

Pre-MXectea Jo anergic „ 

daliwred to unit 40 f J ' C °"' !t ' nt i, 

*ott» («,. „, throu^ » al «^V"* C '" U,,,er » the 
» observable -pn„» la f o l T "*> tltU »» » ana . 

«• «« ^tervax, ^ ^ ^ « — i. «B. ourin, 

» an, „ -"cttat^^tT " " ^ - 
*™ctlo» of the .icropr "7,7 """^ ** "» «-* 
; »iU be preeet ""ration of both 

»t« the charts froo ^ t " dl " M » 1 «t««Ph«lc a* to 

». voXuaotric ^ . ^ COMult »«• 
<* the capacity of the p.ti!Lf 42 ls «^ • 'ractlon 

«• P.«e„t »1U thus ^ *» Elation by 

•adlca^nt Into the lunoa ^ " tte d °»° of 

to the chMfcer vill typicaari'^ aerMo1 transfer™ 

* «« -*« threat", « ' " * * "° «• « the 
«- drive the ^ Ll : t "j" *- *« " » air p lrton 
l>»9a. The ictton to t» " lnt ° the 

user's 

In a Blnima „, J ""f" 9 ,,,,a '«rti«l tier pattern 

°' dispersion and dilution of the aerosol. 
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illustrati^ f ° ll0Wlng « «■ offered by way of 
^ Illustration, not by way of limitation. 

_ _ romT>n ffiT T - 

nee dle valvf I^sT * ^^or, a 

operated ^ a "^7™! ^ * 

,et Hebuli 2er ^ ™ 

Victoria, Australia, ' (Allersea "«< Veraont 

, jt: zszx ~ rj: r~ ta 

Aerosol Holding Chambers - m».4,..»_ * 

' with internal volumes of 75oT" PabriCated frOD ^^ic 
cha^r vith spherical Li ?L * ' 
base, one „• £ ^ « -P«t at the 

si-e (as iUustr^innVT)" 011 ; ^ « 

chamber with soher^ i / 2 " 3 ~ inch ^l^rical 

spacer Jca^ n y ^J^V* ' 1 
M wo 7 along the center of the chamber rhroo 

ports - one 90° -non- «-w *«ua«wer. Three 

3U port a t the base, one 45« -dot-* a*- +u 

- — P -ir i.taxe: t^., ^ ^ ^ «* - top 
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illustrated in pi g 

with spherical top 'and LotT^ * ' '"^ chafer 
*«le located 2- 3/ Tl^ V ^ *■* h ^P*erical 
illustrated fa Fl ',,7 ^ base on 

a cone ran 

tMt « ithtt u,, "*f°"«_'"»Pen.er. D.. i!m 1 ws 

tata*. or the tanoentiax ^TtL '« **• »er 0sol 

10 H» total airflo^l aero< "' 1 ^Uke. 

r°t«*ter coveted to the J^T', ""'^ -1th , 

"» pressor, was Ml „ tai l d ""? " lth °» »•««• valve. 

=„er,tor. nJZ^ ' m lMd6d tat. 

out of the chatter. n,. '"""^ to 

"Wol generator could ta^ST™ " *"« the 

' *. operate p6rlod on^et^T * '"^^ 

listed above. » a ,.„„, ' "^""S the step. 

*» connected to the holdj OPen ' * "~ 

A a... s.u„. actuatln » 

The powder di SDer nebulizer. 
Psig which resulted i„ a fTc^T T** '* ' PrESSUre °^ 30 
•PParatus. Approx^ately 5 JTjt V ^ 
°Pr*Y «ryi» g a solution of Zull ******* 
w»s loaded into the venturi T^T Eerua "tain, 

intake and the solenoid valve was 
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^° uer using an Aerosizer (apt d,ji. .... 
5 size anai yr e r shoved th»«. *k y ' "*> P«ticle 

^ -my tne aerosol are reported in Tahi» i 

» «1~ =f «. ,aro«,l contain* ' 

tro. tne " chMbar »" calculated 

Proportion of and the total airflow. ra . 

attectiveness oH^T"* ^ >° ' ~* « the 
ta. aerosol. "T d - 1 *» «• 

conflsuratlon. t „ t l 1 M ail of **• 

— Pater, ^ t"' ^ ' ^ 
aerosol. retained a larger volume of 

TABLE 1 

Aerosol ^apt^eMficiencv for several 

Holding Chamber Designs 



15 



25 



30 



Cham ber 

Design 
bottom 



Aerosol 
Volume 



348 jdL 



Nebulizer 

*of increase Pow ^ Disperser 

Chamber over Aerosol 1 , Increase 

SB'S* »«, £' 



45.6% 



35 



72S mL 



1.94 



2.12 



here 



2.77 
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goael flif/rnt 

"»«ig»ed to tnauc. .ort.JT^l ' " erMo1 - * °"»«ber 

.-ox «.» .cirrus rr - 

concentration of Mdicawait 1„ «. v 
OU,t " e "«tive d», ccuid be taJteTvlTT ° h " ter " 

remit, with the powder dt*- P ° tf8 ' »e 

« Proper!, dMlgn ea *" ^ "« 

In the art „C«T 1 r M My to 
°< the appended talL *- "» - *»lt 
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5 comprising: Nation by a patient, said method 

and f gas to P rodu ce the aerosolized dose; 

« 1*1, th. c^bJ MdlCa " Mt thro "*' «" -uthpiec. 

*• A method as in ei a {- -, . 

raHiM attoM "- - °— :^ h r r 

3 - A method as in clatm i t_ 
" >* th. ran,. froB 10 „ to 750 « — th. „ volu™ 

4 - A method as in claim * 
is disperse in an aerosol " ^ whe «i» the aedicament 
fro, lffto5 OI Particles in the size 

range of 

5 - A method as in claim a . u 

6 « A method as in clai* i ^ 
is dispersed by introducing * ^ **U<****t 

a high velocity aL stl ^ * ^ 

streak £^~J!^'^ -ocity 
aedicaaent contained vithin h I * nd the 

• lthln tte ^ an internal baffle. 
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A method as in ci*i™ -. ^ 
^ dispersed by nebul lzlno a ° . *" ^ ffiedica »*«t 

the Medica-ent an^ e ^L, f S ° 1Uti ° n ° r of 

10 aedica^to a A pa "w *** « *~osoli 2ed 

aeroeo li2 ed d OB e; W °* gM to P«*uce a single 

» «» the entire voluae of 

hereby air initials S 1 h3Ving an °P°* mouthpiece, 

Without substantial L« of „ £ ^ is dis * la o* 

or within the chaaber- throu *» the 

mouthpiece 
lrKi t ° t * 1 « tta aeaicaaent 

25 

^ a " a ""P"** within th. chamber 
*» «* ™n,. frcToTto 7 s„ ^ "° " "* "» "» ~>- 

size range of 

*«• A method as in C lai» in v 
C °» pii *« ' P»tei„ active a gMt ^ —»■— t 
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is dispers^ V^°u Z " t 

velocity aL 6 ' 8 J ""^ " ** ^ *> e 
ooxcy air streaa is introduced axialiv ». * 

the »e dicaa ent is contained within 211 I ! 

baffle, and wherein the Jw " ^ an Vernal 

vortical " l6nt air ****** «»e chamber is a 

tb. ^dic^nt JTS ?2 I ^ S ° 10tl0n ° r of 

» ^ h * , ' 1, ' 9 " " b " nt " lr ^« «- • Patient 

the chamber; ^ frOB **• aerosolizing Beans to 

3. -PLC z:i * »» — - 

-ttpiece or » ltMn th.tllr U,r ° , " h *" 

20- to apparatus as In claim 19 , «,er.i n 
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sterol battle contain. «. t °" <^her and th. 

M3f0raIn 9 »»»■ «M th. bam.. 

tra^errl*, „„„„„ - the =ha*he r tetveen ^ 

" *° Utl "> 1 ~° -ill Induce . »om" ' " 1 " h,Utl0 " ™ "» 

past th. tafn. * °' a « bl «'* * te sv«p 

" transferring aeans. " Mrfaco ««P°»« tovard ^ 

» - th. . edicMent mt, C 1 ^^" SOlUtl » « -»P-,ion 

aerosolized •adica.ant at - > "* "calvae th. 

> «- i. establl „ hed , l:'^^"' 181 « that a vortica! 

others. 1 *"* chMb « "<« th. .outhpl.c. i, it to . 

the vortical £lov MtUUy *> >*'P -tttli* 

e range fro » loo ml to 750 ai. 

— *. ioiteTorrrja^rr r *— - - 

end of the chamber as the 
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aero S oli 2ed medicament enfc«, - ^ 

- "i- fr^e^eT ^ lMPl " tlOT 

P««nt. o«f lo». " blch 1« lo» and 

* chamber havfnn . ' ° 

««et«l to recei™ " let ~ - »»thpi«. ana 

""rvoir and MaM for J™*"* . dry power 

^ *— **. * nlL^LI^l^" 1 ^ ~ °* the 

" """'» teects the ,«r osol ^n^' ^ transferrin 

""hi. a re,,,, between Ctrl^ -cscl 

ttaiBformln, neans and the baffle. 

transferrin, «.„ ^ "" ly on tbe between 

—"•««• «Ul Induce a v^" ' r ^ lnhalatl °" - * 
«dica.ent past the baffle " """^ alr 40 

sweep 
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1» nenispherical rtS^!?! ** " ""^ " herel " the baffle 
^«rin g oei J " e toward the 



WO 93/00951 

27 PCT/U592/0562I 

5 ** "» — i—t a*, a gM ^ 11,,,la «*■«- - suspend 
«"«oa ltaJ .f 1 i* 611 " »" receive, the 

Prewnta outfiov. Ucb POTlts !»«« em 

,c or Pressurized m« 

gas delivered to the 
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ZlT^l Vbereby dellVB ^ «* ^ doses of 

aediaunent to the chamber Hay ba effected. 

42. An apparatus as in claim 41. wherein fch* 
pressurized gas delivering means. 

control!*/ 3 ' ^ apParatUS 88 *» 41, wherein the 

^ ITZTT:^* ^ "* the 

numoer of doses delivered to the chamber. 

controlled* ^ aPParatUS 88 *» cla *° wherein the 
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